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(54) NEW DESAZO PIGMENTS, PROCESSES FOR THEIR 
MANUFACTURE AND USE 

(71) We, OBA-GEIGY AG, a Swiss body corporate, of Bask, Switzerland, 
do h ereby declare the invention, for which we pray that a patent may be granted to us, 
and tk tne&od by which it is to be performed, to be particularly described in and by 

Jar following statement: — ... - . £ . 

This hrTenriou prides, as new compounds, the disaxo pigments of the formula: 5 

wherein Z represser, halogen, methyl, nitro, cymno, trifluqnmcr^ o r aftng y of 1 tr 
4 carbon atoms, X i ipi uuits hydrogen, halogen, an aJkyi or altory poop of I to 4 
carbon atoms, nkro, cyano or trinuoromctbyl and Y repreacntt hydrogen , 
10 alkyl of I to 4 carbon atoms or orihWomcthyl, and when Z rr^racnts methyl or 10 

alkoxy only one of X and Y may be halogen. 

Aa»rdmg to a fermre of the invention, these pigments w obtained by ccuptae 
a diazo or diazocmino compound of an amine of the formula: 



IS with a bb^aormooerv^^|te 15 

x 




m the mokr mbo of 2: 1. 

p ^*** pi gments the formula 

9* _ ? _ ^ 



20 wherein X and Y denote hydrogen <* X denotes methyl and Y denotes chlorine, are 20 

of particular interest s 

As examples of dia» campooenn there may be mentioned the diaxo compos avis 
derived from 2-mctfayl-4-<±k>roaniline, 2- u n ih o i y- 4 •chkroamhnc. 2nutn>-4-chloro- 
aniline, 2<>ano-4Hdxkxoaruline, 2,4-dkidornanilinr and 2-trifluororoerhyi-4-<hkxT>- 

25 nnihnt * . 25 

The coupling co mp onents arc obtained in a simple manner by the scnon of 
dikcxene or etb>1 acctoacrtatc on the appropriate phenyiencdiarn inrt anch as, in parbcu- 
lar, l v 4-phcn\ioKdiamine and also 2-roctbvl- 1 ,4-pbenykixdiamine, 2-methoary-l 9 4- 
p ha ryi ene diaa une, 2-ethary- 1 > 4^pben> 4rnrd^mmr, 2~propcnry-1.4-phujyknediatn^ 

30 2-boproa7.1,4-phcnykncdiainir^ 2-butoxy-l,4-phenyienediamme, 2-mtnM,4- 

I/W JJ P \ 



2 



2 



phcn/lenediamine, 2-cyano- 1 ,4-phoiylencdiain ioc, 2-trifluocDcncthyK \ ,4-phenylcno- 
diaminc, 2^dimethyl- 1 ,4-phcnyknediamine, 2^-biVtnfltinnxDethyt*I 9 4-pbesykoe* 
diamine, 2<hkxo-5-o«^>1*U4-p^>iencdiani^ 2 -methyl •5-methoxy- 1 ,4-phenyknc- 
damtne *ai 2-metfcyi-5-ethoxy- 1 ,4-phenylencdiamine 

S The coupling preferably takes pUoe in a weakly acid medium, appropriately in 5 

the prance of customary agents which promote coupling. Examples of such agents 
are dispersing agents, for example araDcylsulphooates* such as dodecyfbexuene- 
sulphonatc, or l»r*dinaphthylmethane-il^^$ulphoiuc add or poiyenodensanon pro- 
ducts of alkykne oxides. The dispersion of the coupling component can also advan- 
10 tagcousty contain protective colloids, for example methyicelluiose, or minor amounts 10 

of inert "organic solvents which are sparingly soluble or insoluble in water, for example 
optionally halogen* ted or nitrated aromatic hydrocarbons, such as hcnTmr, toluene, 
xylene, chtorobenzene, dichlorobenzene or nitrobenzene, as well as aliphatic halogenatcd 
hydrocarbons, such as, for example, carbon tetrachloride or tridrioroetbykoe, and 

15 also water-miscible organic solvents, such as acetone, methyl ethyl ketone, methanol, 15 
ctfaanot or isopropanoi. 

The coupling can also be carried out advantageously by continuously combining 
an acid solution of the diazonium salt with an alkaline solution of the coupling com- 
ponent in a mixing nozzle, whereupon immediate coupling of the c om po nents occurs. 

20 Care must be taken that the diazo components and coupling components are present 20 
in cquimolocttlar amounts in the mixing nozzle and it has proved advantageous to use 
a slight excess of the diazo component. This is most simply effected by monitoring 
the pH value of the liquid in the mixing nozzle. It is also necessary to ensure that the 
vao solutions are vigorously intermixed in the mfrrins nozzle The resulting dyestuff 

25 dispersion is continuously withdrawn from the mixing nozzle and the dyesmff is 25 
chared by thranon. - '* 

The coupling can also be effected by heating a diazoamino compound of the 
amine to be employed as the diazo component with the diaoctoacgty^phcnyfcncdiaininc 
in an orga&ic solvent, optionally- in an aqueous-organic solvent, preferably in the 

30 prcTf-oce of an acid. 30 
The diazoamino compound* used in the ptocess are obtained by known processes 
by condensing a diazonium salt of the amine serving as the diazo component with a 
primary, or preferably with a secondary, amin- The most diverse amines are miaUc 
for this purpose, for example aliphatic am -rs, such as methylamine, ethyiamine, 

35 ethanolarntne, propylamine, burvlaminc, her nine and especially dinxAylamine, di- 35 
ethyiamine, dicthanoburune, methyl-ethar .mine, dipropylamme or dfly.tyhunine, 
aminoacetic acid, mcthyia m inoa cctic acid jur>1aminoacetic acid, ■iH»uwi*«t»tM»«tlplvwi«/- 
acid, mcthylaminoethancsulpbonic ^dd, guanyleihanesulphonic acid, /9-aminoetbyi- 
sulphuric acid, aliphatic amines such as cydohexylamine, N-mcthykydohexyiaminc, 

40 dic\xrlohex\iamine, aromatic amines such as 4-aminobenzoic acid, soipfaambc add, 40 
4-sulpho-2-amibobcnz0k: acid, (4-$ulpbophenyl)-guamdine, 4-K~methykaminobenzoic 
acid, 4-cthylaminobcnzoic acid, 1 ~i minonaphthalenc-sulphonic acid, 1-aminonapbtba- 
lene-2 f 4-disulpbonic acid, heterocyclic amines such as ptperidine, morpboline, pyrroli- 
dine, and dihydroindole and finally also sodium cyanamide or dicyandiamidc — 

45 A$ a rule, the dia roamrno compounds obtained are sparingly soluble in ootd wiccr 45 

and can, if necessary after ss'ung out, be isolated in a crystalline form from the 
reaction medium. In many cases, the moist press cakes can be used for the further 
r**rrinn In tv>bied cases it may prove advisable to dehydrate the diazoamino com- 
pounds prior to the reaction by vacuum drying or, after suspending the moist press 

SO cake in a solvent, to r emov e the meter by azeouopic disdBapon 

The coupling of the diazoamino compound with the bivacctoaceryi-p-pb^yicne- 
diamine is carried out in an organic solvent, for example chlorobcnzenc, o-dkhioro- 
benzenc, ni trob enzene, pyridine, ethylene glycol, ethylene glycol monomcthyt ether or 
monccthyi ether, dimcihylfonnamide, N-mc&ylpyTrolidooe, formic acid or acetic acid. 

55 When using solvents which arc miscible with water it is not necessary to use the di- 55 

azoamino compound in an anhydrous form. For example, the water-moist filter cakes 
can be used The splitting of the diazoamino compound which precedes the coupling 
is carried A* in an acid medium. If neutral solvents are used, the addition of an acid, 
for example hydrogen diSoride, sulphuric acid, formic acid, acetic acid or chkmaoedc 

60 acid, is ncocmry. 6q 

The coupling can - a p propr i ately be carried out warm, preferably at temperatures 
' of between 80 and 1$0°C* and in general takes place very rapidly and completer/. 
Because of their insolubility the pigments obtained can be isolated from the 
reaction mixtures by filtration. It is advantageous t subject the pigments t an aftcr- 

65 ueatmcnt with an organic solvent which preferably boils above 100*C Benzenes which D 5 
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are substituted by haiogen atoms or alky! or nim> groups, such as xylenes, cMoco- 
benxoies <Mlichlo, nb entcne or iiitroben*er*\ as -rell as pyridine bases, suLfa as pyridine, 
ptcoline or quiooline, and also ketones, such as cydonexanooe, ethers, such as ethylene 
glycol monomethyl ether or monoctbyi ether, abides, such as dmcthylfoonamidc or 
N-methylpynotidone, and trrtrah>xin*hioooene dioxide, are particularly suitable for 
this purpose. 

The ato-treaunent is preferably carried out by hearing the pigment, in the 
solvent* to 10O— 180°C, whereupon in many cases an increase n particle size occurs, 
whiJi has a favourable effect on the fastness of the resulting pigments to light and to 
10 migration 

Finally, the coupling can also be carried out by suspending the amine to te dtazo- 
nzed, with the coupling component, in a molar ratio of 2:1 in an organic solvent and 
treating the mixture with a diazocising agent, especially an esaer of nitrous acid, Mich 
as methyl nitrite, ethyl nitrite, butyl nitrite, arnyl nitrite or octyi nitrite. 
15 The new pigments in a finely divided form can be used for pigmenting high 

molecular weight organic material, for cxampk cellulose ethers and cellulose esters, 
polyunidcs or polyurethanes or polyesters, acetyfcellulose, nitzxxxllulose, natural resins 
or synthetic resins, such as polymerisation resins or polycoodcnsatxxi resins, for ex- 
ample aininoplastv especially urea-formaldehyde and mehminefocmaldehyde resins, 
20 *£kyd rrwns. phenopUst^ polycarbonates, polvokfines, such *s po lystyren e, pdyrinyi 

chloride, pchTthylcne, polypropylene, polyacryksiimle, polyacryiic acid esters, thermo- 
plastic or thermosetting aery lie resins, rubber, casein, sOkooe and silicone resins, in- 
dividually cr as mixtures. 

it is immaterial whether the high molecular weight compounds mentioned are in * 
25 the form of plastic compositions or melts or in the form of spinning solutions, lacquers, 25 

paints or printing inks. Depending on the end use, it may be advantageous to employ 
the new pigments as toners or in the form of preparations. Preparations can, for 
example, contain, additionally a> the pure pigment, natural resins, for example abieric 
acid or its esters, ethyfcellulose, cellulose acetobutyrate, alkaline earth metal salts of 
higher fatty acids, Uxry amines, for example stearyiamine or rosin amine, vinyl 30 
chlorine-vinyl acetate copolymers, polyacrylonitrile or polyterpenc resins or water- 
soluble dvrstuffs, for example d>esrufi r -sulphonic acids or their alkaline earth metal 
safes 



-J? * Examples which folk*, Ac parts, unless otherwise aated, denote pans by 
weight and the pcrceatages denote percentages bv weight. The relationship of pans by 
weight to pans by volume is **he same as that of the kilogram to the litre. 



arc obtained 



in 



15 



20 



35 



Example 1. 

12.45 parts of 2-oKxhyl-4-cnloro-aniline in 100 parts by volume of glacial acetic 
acid are stirred with 25 parts by volume of concentrated hydrochloric add, whereupon 
40 the hydrochloride of the base is finned The mixture is then cooled to -5 # Cby ^ 
Mddmz 600 parts of ice and diarotisarioo is carried our by adding 24 para by vohanc 
of 4 N sodium nitrite. The yellow diazo solution is stirred at 0^5 *C until only traces 
of niT.nous aad remain detectable. The diaro solution is then clarified by filtration, with 
addition of a little decolourising charcoal. The nitrate is brought to pH 4 by tddm* 



48 pans of anhydrous crystalline sodium acetate. 

At the same time, \l 1 00 pans of 1,4-btVacetoacetykm and 12 parts 

by volume of 40V, strength sodium hydroxide solution are dissolved in 800 para of 
water and 5 para of n-butyi-sulpboricinolcate are added. This solution is clarified by 
fikranoo with 0 < pan of decolourising charcoal and is then added dropwise over the 
50 course of 1 — 1 i hours to the diazo aohmon, white stirring wdL In the course thereof, en 

t he tem perature of the reaction mixture rises to 15 — 20*C After completion of the 
dropwise addition diazo compound is no longer detectable in the mixnire, The mixture 
is stirred for one hour at room temperature, then warmed to 80 — 85 # C over the 
course of 1 hour and filtered hot, and the product is washed with hoc water until free 
of salt After drying at 95— 100°C in vacuo, 22.5 para of an orange-yellow dyestuff cc 
cf the formula * D 



J 1.400,533 4_ 

22 parts of the pigment thus obtained arc stirred in 670 puts by volume of o- 
dkhlocobenzeae for 3.5 hours at 180—190*0 In the course thereof, the dyesraff 
assumes a homogeneous crystalline form. Yellowish crystalline aggregates of 5 — 10* 
length are detectable under the microscope. The product is filtered off at 180*C and 

S washed with hot o-dkhtocoberuene until the filtrate issues colourless, the o-didrioro- 5 

benzene is displaced by methanol and the product is finally again washed with hoc 
water. After drying, IS parts of a luminous yellow pigment dyesmff are obtained^ It 
dves plasties surh as PVC i polyvinyl chloride), in greenish-tinged yellow shades 
having excellent fastness to migration. The treatment in the organic solvent can also be 

10 carried cur directly with the moist filter cake without prior drying. Thus it is possible 10 

to sor tne moist press cake in pkoline at 100 — 120°C, filter it and. wash it with 
methanol and subsequently with dilute hydrochloric acid, or to stir the moist press 
cake in chlocobenzene, o*dkhlorobenzene or nitrobenzene and free it of water by 
azcocropic distiDatioo and then to work up the product as described abore. 

15 x The tabic which follows describes further dyestuffs which are obtained by IS 

coupling the diazottsed bases of Column I with the bis-acetoaceric mdd aryiides of the 
diamines of Column II Cohann III indicates the colour shade of the PVC film 
coloured with 0.2% ot these pigments. 
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WHAT WE CLAIM IS:— 

1. Disaro pigments of the formula: 



f 

• 

wherein Z r ep rese nts halogen, mcthyU nivro, cyano, mfluoromcthyl, or alkoxy of I to 
5 4 carbon atoms, X represent* hydrogen. l^logen, an a&yi or alkoxy group of 1 to 4 5 

carbon atoms, nitro, cyano, or trifluoromcthyl and V represents hydrogen, halogen, 
aDryl of 1 to 4 carbon atoms or trifluororaethyi, and when Z represents methyl ox 
alkory only one of X and Y may be halogen. 

2. Dtsazo pigment of the formula: 

OH CHr 
, I COCNj . COCHj ISL 

10 a-^y-#m*-c*co**-f \-a*xoc#- y^ci 10 

3. Di&**o pigment of the formula: 

?fr cocuj coct$ C pL 

a 

4. Process for the manufacture of disazo pigments as claimed in claim 1 which 
comprises coupling a diazo or diazoamino compound of an amine of the formula: 



7 



with a bis^cetoacet>l-f-phea>1cnediamine A the formula: 



IS 



r 

c*j even? ft^^y^^ooyj * 

Y 

in the molar ratio of 2: 1. 

5. Process according to claim 4, in which Z is methyl. 
20 6 Proces s according to claim 4 or 5, in which X and Y are both hydr oge n . 20 

7. Process according to claim 4 or 5, in which X is methyl and Y is chlorine. 

8. Process according to any of claims 4 to 7. in vrhich the pigments obtained are 
subjected to an after-treatment with at organic vsivent. 

9. Process according to claim 4 substantially as described in any one of the fore- 

25 going Examples 1 to 41. 25 

10 A pigment as claimed in claim i when manufacture by the process of any of 
claims 4 to 9. 

11. A high molecular weight organic- material pigranted with a pigment according 
to any of claims 1 to 3 or 10. 

J. A. KEMP or CO., 
Chartered Patent A gent v, 
14, South Square, 
Gray's Inn, London, WC1R l-EU. 
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